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I. SUMMARY OF THE OPERATIONS 
Quantity: During the four lunations covered by this report the 
operating crew was very successful in obtaining large quantities 
of lunar range data. Excellent weather conditions and the lack 
of appreciable equipment problems from October 6, 1975 until 
January 31, 1976 contributed to the highest total amount of data 
yet achieved in four consecutive lunations. The October lunation, 
which measured 71 ranges out of 77 attempts, was certainly extra-
ordinary and by far the best effort in more than six years of 
observing. This particular month measured the earths' rotation 
on 18 out of 21 consecutive .days--a feat which should prove very 
important in understanding both the limitations of the technique 
as well as fluctuations in angular rate of the planet. As usual, 
a day-by-day log is given in Appendix A, while the relevant statis-
tical totals appear on the following page in Table 1. 
Quality: The reported accuracy of the measurements tends to 
cluster about! 15 cm throughout the quarter. This is thought 
to be a conservative figure, chosen so as not to reflect the 
variations in pulse shape which continued to plague the system. 
The calibrations data and clock information are well behaved 
during the period and believed to be considerably more accurate 
than a one-nanosecond level. Thus, the later use of pulse shape 
analysis may well be able to bring the accuracy of these range 
data well below the current levels. As far as we know at this 
time there were no anomalies in the data taking process (other 
than variable pulse shape) which will affect the reduction- and 
use of these measurements . 
TABLE I 
SUMMARY OF THE OPERATIONS 
LRRR Attempts Successful No. of Shots Returns Signal 
Observations 
0 26 23 (88%) 4773 186 .03 9 p.e./shot 
1 0 0 0 0 0 
2 23 19 (82%) 4446 164 .03 7 p.e./shot 
3 103 94 (91%) 16935 940 .056 p.e./shot 
4 31 26 (83%) 6738 202 .030 p.e./shot 
all 183 162 (28%) 32892 1484 . 045 p.e./shot 
corners 
.. 
• 
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Miscellaneous: The presence of Nova Cygni resulted in an unusual 
number of observing conflicts during the four lunations. 
Fortunately, however, the weather conditions were such that this 
was not a critical loss of data. The only other anomaly in 
operations occurred when JPL changed, as agreed, to 15 instead 
of 10 minute range prediction intervals. A so-called "canned 
constant" in our range calculation program caused several days 
of uncertainty before the problem was uncovered. This difficulty 
shows up on our log sheets (December 8 to 15) as an inability 
to determine from the real-time printouts, whether or not we 
were successful in making the range measurements. 
Personnel: This reporting period saw the first major personnel 
change in over two years. Dr. Charles Palm, formerly of the 
University of Florida, replaced E. Silverberg as the Operations 
Supervisor. Dr. Palm will, in addition to supervising the 
operating crew, be responsible for developments centering around 
optics and electro-optics at the McDonald Observatory location. 
In the immediate future, this will include upgrading the McDonald 
laser and developing an optically-based airspotter. Silverberg 
has relocated to Austin, but will continue to work half-time on 
the McDonald grant overseeing the operations, monitoring site 
improvements, and coor~inating with the other lunar ranging 
investigators. 
Travel: We are happy to report that very little travel occurred 
since the last report. A few trips between Austin and McDonald 
to coordinate the station activities, and one LURE Meeting in 
Washington, were the only trips taken during the reporting 
period . 
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II. SYSTEM IMPROVEMENTS 
The high data rates, personnel changes, the University 
Christmas break, and work on the transportable station greatly 
lowered the effectiveness of any R&D efforts during this report-
ing period. 
Autoguider: 
Nonetheless, we can report progress in three areas. 
During the month of December, we were able to 
test software for measuring the position of the 
telescope via a computer-readable image of the 
lunar limb. The repeatability of the calculations 
seems to be near an arc-second in equivalent 
position under moderate seeing conditions. We 
await further additions to the programs before it 
will be possible to actually automate a lunar 
acquisition. 
New Magnetic Tape Format: As explained in the previous report, 
--------~----------n~e-w--e~l~e--c~t-ronics were installed at McDonald Obser-
vatory in the summer of 1975. An intermediate 
magnetic tape format was used to allow the quick 
turn-on of this system. A large fraction of 
our development time during this reporting period 
was devoted to developing a final format for the 
data transmission to Austin. The new format 
includes all of the calibration constants nec-
essary to reduce the data as well as a complete 
set of clock data. 
Flexure: The general observatory staff is now engaged in an 
effort to improve the 2.7 meter telescope pointing. 
This will be of interest to the laser experiment 
because improved flexure information may enable 
the unaided track of long arcs. Furthermore, the 
flexure routines which are developed for use on 
the 2.7 meter instrument will be transferrable 
to the other installations such as the mobile 
instrument. 
.. 
APPENDIX A 
Daily Station Log from 
8 October, 1975 to 31 January, 1976 
• 
Ii. 
STATION LOG OCTOBER 1975 
DATE DAY (GMT) TIME NO. OF SHOTS RETURNS WEATHER SEEING COMMENTS 
Oct. 8 281 19:00 clear 5-9 bad seeing contrast 
281 22:00 270/4 6/4 " 5-8 " " " 
282 00:15 190/4 9/4 " 5 
Oct. 9 282 20:30 394/4 6/4 " 5-7 bad seeing contrast 
282 22:30 384/4 8/4 " 5 " " 
283 00:30 155/4 10/4 " 5 " " Oct. 10 283 21:00 " 6-9 bad seeing cancelled 
283 23:30 185/3 11/3 " 4 
126/4 11/4 " " 
284 01:30 210/4 9/4 " 3-4 1800 computer problems 1st 
le O without computer 
147/3 9/3 " " 
144/0 9/0 " " 
Oct. 11 284 22:30 189/3 9/3 " 4 Poor contrast,image motion 
330/4 7/4 " " " " " " 
285 01:00 241/3 9/3 " " 
124/0 11/0 " " 
03:00 " cancelled for n.ova 
Oct. 12 285 23:00 215/3 9/3 " 5-7 bad image motion 
286 01:00 291/3 14/3 " 4 " " " 
415/4 3?/4 " " " " " 145/0 0/0 " " " " " 
03:30 41/3 10/3 " 4 " " " 
253/0 4/0 " " bad image motion after 1st 
100 on 0 
Oct. 13 287 00:30 69/3 11/3 pt1y. c1dy. 4 image motion 
436/0 8/0 " " 
02:30 233/3 10/3 " " terrible image motion 
03:40 49/3 11/3 " " bad image motion 
261/2 2/2 " " terrible image motion 
Oct. 14 288 00:00 99/3 12/3 clear 3 2 runs JPL Interferometer 
88/0 10/0 " " 
233/2 10/2 " " 
04:00 cancelled for nova 
Oct. 15 289 02:00 pt1y. c1dy. 10 cancelled 
04:30 " " 
Oct. 16 290 00:50 56/3 11/3 clear 3-4 
97/0 9/0 " " 
122/2 10/2 " " 
STATION LOG OCTOBER 1975 
DATE DAY (GMT) TIME NO. OF SHOTS RETURNS WEATHER SEEING COMMENTS 
Oct. 17 04:30 75/3 10/3 clear 3 
291 03:30 94/3 15/3 " 2 
178/0 10/0 " " 180/2 11/2 " " 
Oct. 18 291 07:10 143/3 11/3 " 3 
292 01:30 " cancelled for nova 
04:45 95/3 15/3 " 2 
284/0 7/0 " " 
139/2 10/2 " " 
Oct. 19 07:30 " cancelled for nova 
293 03:30 322/3 7/3 " 3 06:30 74/3 12/3 " 3 
193/0 7/0 " " 
291/2 8/2 " " 
09:30 81/3 10/3 " " 
Oct. 20 294 04:00 174/3 11/3 " 2-3 
Oct. 21 07:00 48/3 11/3 " 2 
79/0 9/0 " " 
166/2 15/2 " " 
10:00 cloudy 
Oct. 22 295 09:00 " cancelled 
08:00 " " 
11:00 " " " Oct. 23 296 09:00 " " cancelled for nova 08:00 44/3 11/3 clear 3-5 bad image motion 
115/0 10/0 " " " " " 
145/2 10/2 " " " " " 
42/3 11/3 " " " " " 11:00 
" " cancelled for nova 
Oct. 24 297 06:30-12:30 c1dy. cancelled 
Oct. 25 298 07:30-13:00 " " 
Oct. 26 299 08:30 94/3 14/3 clear 3 image motion 
STATION LOG OCTOBER 1975 
DATE DAY (GMT) TIME NO. OF SHOTS RETURNS WEATHER SEEING COMMENTS 
Oct. 26 299 08:30 48/4 10/4 clear 3 image motion 
(cont.) 95/0 ~/O " " " " 
11:30 82/3 11/3 " 4-5 " " 
187/4 5/4 " " " " 
13:50 92/3 7/3 " 5 " " 160/4 0/4 " " " " 
Oct. 27 300 09:30 " cancelled for nova 
12:30 91/3 9/3 " 3-4 bad image motion 96/4 9/4 " 121/2 11/2 " 
15:00 289/3 8/3 " 4 
224/4 2?/4 " 4-6 stopped by bad seeing 
Oct. 28 301 10:30 158/2 10/2 " 3 
142/3 11/3 " " 
129/4 7/4 " " 
13:00 95/3 10/3 " " 98/4 11/4 " " 15:00 242/3 10/3 " 3 
144/4 14/4 " " 
Oct. 29 302 11:50 239/3 9/3 " 4-6 bad image motion 
333/2 8/2 " " " " " 13:00 c1dy cancelled clouds 
16:30 It " " 
Oct. 30 303 12:00 237/2 10/2 clear 3 
319/3 6/3 " " 
14:00 105/2 11/2 " " 17:00 " cancelled poor contrast 
DATE DAY TIME NO OF SHOTS 
ATTEMPTS 
13/0 
0/1 
13/2 
33/3 
17/4 
STATION LOG OCT. 1975 
RETURNS WEATHER SEEING COMMENTS 
SUCCESSFUL MEASUREMENTS 
11/0 
0/1 
13/2 
33/3 
15/4 
Jf'4 
.. 
STATION LOG NOV. 1975 
DATE DAY TIME NO. OF SHOTS RETURNS WEATHER SEEING COMMENTS 
Nov. 6 310 20:30 clear 6 cancelled seeing, 
23:00 319/4 6/4 pt1y c1dy 4 
311 01:00 cancelled for nova 
311 20:45 356/4 4/4 clear 4-6 
395/4 5/4 " 4 
312 no run 
313 " 
Nov. 10 314 21:00 " 4-5 bad image motion 315 00:30 329/3 3?/3 ." 3 
11 03:45 333/3 6/3 " 5-7 
315 23:00 47/3 9/3 " 2 
110/4 6/4 " " broken osc. lamp 316 02:00 " two burnt resistors 
05:00 " in keep alive circuit 12 316 23:30 " 5-8 bad seeing, cancelled 317 03:00 " 6-8 bad seeing 13 317 23:50 237/3 9/3 " 4-5 318 03:10 49/3 17/3 " 3 
171/0 11/0 " 3 
119/2 0/2 clear 3 electronics problems 
318 05:50 116/3 11/3 " 4 
Nov. 14 319 01:00 " cancelled for nova 04:15 89/3 9/3 " 2 
95/2 0/2 " 2 
63/3 11/3 " " 
Nov. 15 07:00 " cancelled for nova 
Nov. 16 320 01:45 145/3 10/3 " 3 
04:50 230/3 27/3 pt1y c1dy 3 hazy sky 
07:35 162/3 10/3 cirrus 3 
321 02:30 78/3 10/3 clear 1 
145/2 4/2? " 1 4 about 290 
05:30 200/3 13/3 " 1-2 detector box loose on rail 
17 08:30 241/3 6/3 " 2 
Nov. 17 322 03:00 229/3 8/3 " 4 
Nov. 18 06:10 237/3 10/3 " 4-6 bad image motions 
09:10 " 6-8 cancelled seeing, image motion 
STATION LOG NOV. 19 75 
DATE DAY TIME NO . OF SHOTS RETURNS WEATHER SEEING COMMENTS 
Nov. 18 323 03:00 clear 7-10 cancelled seeing, wind - 30mph 
19 06:00 " 7-10 " ", used for TV cam. 09:00 " 6-8 " " Nov. 19 324 05:00 " 6-8 cancelled seeing 08:00 " 6-8 " " 
11:00 " 6-8 " " Nov. 20 325 05:30 95/3 11/3 " 3 
21 08:30 133/3 11/3 " 2 97/0 10/0 " 2 
87/2 12/2 " " 11:00 236/3 6/3 " 5-7 
Nov. 22 326 06:00 " 10-12 cancelled seeing 09:00 " " " " 12:00 " " " " Nov. 23 327 07:00 171/3 10/3 " 3-4 
195/0 8/0 " " 
Nov. 23 327 10:00 86/3 10/3 clear 3 
327 13:00 145/ 10/3 " " 
Nov. 24 328 08:00 ptly cldy 10 ... 12 cancelled seeing 
11:00 " " " " 13:00 " " " " Nov. 25 329 09:00 clear 10-12 cancelled nova 
329 12:00 " " cancelled seeing 
15:00 pt1y c1dy " " " 
Nov. 26 330 10:00 clear 10-15 cancelled se~ing(wind 
35-40mph) 
13:00 " " cancelled seeing 
15:30 " 6-10 " " 
Nov. 27 331 11:00 " 7-10 " " 
14:00 " 6-8 " ",bad image 
motion,contrast 
16:00 " 8-10 cancelled seeing, contrast 
Nov. 28 332 12:00 c1dy cancelled 
14:30 " 
17:00 " 
.. 
DATE DAY 
Nov. 29 333 
TIME NO . OF SHOTS 
13:00 
15:00 
17:00 
ATTEMPTS 
3/0 
0/1 
4/2 
22/3 
4/4 
STATION LOG NOV. 1975 
RETURNS WEATHER SEEING COMMENTS 
c1dy 
" 
" 
very windy, cancelled 
"" " 
" " " 
SUCCESSFUL MEASUREMENTS 
3/0 
0/1 
2/2 
21/3 
4/4 
STATION LOG DEC. 1975 
DATE DAY (GMT) TIME NO. OF SHOTS RETURNS WEATHER SEEING COMMENTS 
Dec. 8 342 2030 cirrus 3-4 cancelled for clouds 
2330 " " " 0230 " " " 
Dec. 9 343 2130 233/0 3?/0 clear 3 
84/4 11/4 " " used most of time for guider tests 
2340 66/4 12/4 clear 3 
239/3 7/3 " " 191/0 7/0 " " 
344 0300 clear cancelled for nova 
Dec. 10 344 2200 238/4 ?/4 clear 5-7 bad seeing,cheb program bad 
2350 50/3 ? /3 " 4 broken cap. in shutter elect. 345 0245 315/3 ? /3 " 5-7 image motion bad 
Dec. 11 345 2300 478/3 ?/3 clear 4 cheb program trouble 
346 0200 " " " " " cancelled 0500 " " " " " " 
Dec. 12 346 2330 97/3 23/3 clear 1 excellent seeing 
177/0 12/0 " " " 
347 0245 41/3 11/3 " 2 
145/2 13/2 " " 
0530 111/3 10/3 clear 4 
Dec. 13 348 0015 283/3 ?/3 clear 3 cheb program bad 
0330 78/3 17/3 " " " " " 
0615 cloudy cancelled for clouds 
Dec. 14 349 0100 283/3 ?/3 clear 3 cheb program bad 
0400 cloudy cancelled for clouds 
0700 " " " " 
Dec. 15 350 0300 cloudy cancelled for clouds 
0600 ptly cldy 6-8 cancelled for bad seeing 
~ 
STATION LOG DEC. 1975 
DATE DAY (GMT) TIME NO. OF SHOTS RETURNS WEATHER SEEING COMMENTS 
Dec. 16 351 0345 242/3 ? /3 ptly cldy 3-4 cheb program bad 
0730 242/3 8/3 " " " cheb program fixed 
Dec. 17 352 0400 cloudy cancelled for clouds 
0800 cloudy cancelled for clouds 
Dec. 18 353 0500 212/3 9/3 ptly cldy 3 
0900 cloudy cancelled for clouds 
Dec . 19 354 0500 45/3 4/3 clear 3 flashlamp failure 
0900 cloudy cancelled 
Dec. 21 355 0600 cloudy cancelled 
1000 cloudy cancelled 
Dec. 22 356 0800 cloudy cancelled 
1130 cloudy cancelled 
Dec. 23 357 0800 cloudy cancelled rain, clouds 
1100 cloudy cancelled rain, clouds 
1400 cloudy cancelled rain, clouds 
Dec. 24 358 0900 cloudy cancelled snow, clouds 
1200 cloudy cancelled snow, clouds 
1500 cloudy cancelled snow, clouds 
Dec. 25 359 cancelled 
Dec. 26 360 1200 258/3 10/3 clear 4-5 delayed for occultation 
48/4 10/4 " " K" off on original (12266) 
1400 334/4 6/4 clear 4 
1600 292/4 0/4 clear 6 contrast very poor 
DATE DAY (GMT) 
Dec. 27 361 
TIME 
1145 
1315 
1530 
NO. OF SHOTS 
186/3 
233/3 
ATTEMPTS 
3/0 
0/1 
1/2 
17/3 
'6/4 
STATION LOG DEC. 1975 
RETURNS 
9/3 
6/3 
WEATHER 
clear 
" 
cloudy 
SEEING COMMENTS 
4-5 
" 
cancelled for clouds 
SUCCESSFUL MEASUREMENTS 
3/0 
0/1 
1/2 
11/3 
4/4 
,. 
STATION LOG JAN. 1976 
DATE DAY TIME NO. OF SHOTS RETURNS WEATHER SEEING COMMENTS 
Jan. 5 005 20:00 clear 6-8 cancelled seeing contrast 
22:45 268/4 10/4 " 4-6 
006 00:00 285/4 7/4 " 4-5 
6 006 19:30 " cancelled high winds 
21:30 " " " " 
007 00:30 " " " " 
7 007 20:30 " 10 cancelled seeing contrast 
22:30 " " " " " 
008 00:30 " " " " " 
8 008 21:00-03:00 No cage change, (not enough 
daylight time) 
9 009 22:00 217/3 15/3 cirrus 3-4 new guider 
194/0 7/0 " 
010 00:00 256/3 7/3 cirrus " 
010 04:00 clouds 3 cancelled 
10 010 23:00 " " 
011 02:00 250/3 9/3 inter.clds. 3 intermittent thru clds. 
011 05:00 clouds cancelled 
11 011 23:00 266/3 10/3 clear 5 
012 00:15 146/3 14/3 " 3 
338/2 7/2 " 3 
49/0 2/0 " " 
11 012 03:00 cancelled nova 
12 012 23:30 307/3 6/3 clear 4 
013 00:40 121/3 10/3 clear 3 
013 03:00 88/3 10/3 clear 3 
183/0 10/0 " " 
278/2 4/2 " " 
13 014 02:00 139/3 10/3 clear 4 
04:30 237/3 0/3 " 6 bad. seeing 
-2-
STATION LOG JAN. 1976 
DATE DAY TIME NO. OF SHOTS RETURNS WEATHER SEEING COMMENTS 
Jan. 13 014(cont.) 07:30 pt1y . cldy. 6-8 bad seeing 
14 015 02:30 clear 3 cancelled for occultation 
05:00 42/3 10/3 " 3 
239/0 7/0 " " 
192/2 3?/2 " " 
015 08:00 258/3 10/3 " 4 
15 016 03:00 289/3 0/3 " " used Aluminum #4 
016 05:55 192/3 9/3 " " 
288/0 6/0 " " 
016 09:00 232/3 10/3 " " 
16 017 04:00 131/3 10/3 clear 4 
239/0 5/0 " " 
06:30 52/3 12/3 " 2 
318/2 6/2 " " 
017 09:15 69/3 11/3 " 2 
17 018 04:50 78/3 10/3 clear 3 
286/0 4/0 " 3 
08:00 48/3 9/3 " 3 
238/2 9/2 " " 
018 11:00 190/3 9/3 " " Loran = 75364 
19 019 06:00 288/3 0/3 clear problem with Varian 
09:00-12:00 c1dy. 
20 020 06:30-12:30 " Snow 
21 021 12:30-18:30 " cancelled 
22 022 08:30 140/3 10/3 clear 3-4 
19:30 c1dy. cancelled 
12:45 274/3 10/3 pt1y.c1dy. 3-4 
77/4 0/4 " " " stopped by clouds 
23 023 09:30 65/3 11/3 cirrus 3-6 
,. 
DATE DAY 
Jan. 23 023(cont.) 
24 024 
25 025 
26 026 
27 027 
28 028 
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STATION LOG JAN. 
TIME NO. OF SHOTS RETURNS 
12:30 
14:30 
11:00 
13:30 
15:30 
11:00 
13:30-16:30 
12:00-17:30 
13:00 
15:20 
16:45 
13:30 
16:30-18:30 
ATTEMPTS 
7/0 
0/1 
5/2 
31/3 
4/4 
121/3 12/3 
306/4 7/4 
325/3 9/3 
220/3 10/3 
187/3 9/3 
241/3 8/3 
288/3 5/3 
1976 
WEATHER SEEING COMMENTS 
It. cirrus 4 
" " 
clouds cancelled 
inter.c1ds.5-7 
clouds cancelled 
" " 
" cancelled wind c1ds. 
" " " " 
" cancelled 
pt1y.c1dy. 5-7 
3-4 Poor contrast 
4 " " 
clear 3-4 
" 
cancelled seeing contrast 
SUCCESSFUL MEASUREMENTS 
6/0 
0/1 
3/2 
29/3 
3/4 
APPENDIX B 
System Calibration Data 
The following pages contain the calibration constants 
for the quarterly period covered by the present report. The 
categories A-D are explained below. 
A. This column contains the uncorrected calibration 
constant for the entire lunar laser ranging system as measured 
by the light emitting diode. Due to differing cable lengths 
for the calibration system, this number is not exactly the 
magnitude of the actual system calibration value. It is, 
however, an accurate measure of the relative shift in the 
calibration value on a day-to-day basis. 
B. This column shown the single shot uncertainty as 
keyed to the following code: A = !0.4 nanoseconds; B = :.5 
nanoseconds; C = !0.6 nanoseconds; n = !0.7 nanoseconds; 
E = +.8 nanoseconds; F = +1.0 nanoseconds; G = +1.2 nanoseconds; 
-
H = +1.4 nanoseconds; I = +1.7 nanoseconds; J = +2.0 nanoseconds; 
-
K = +2.4 nanoseconds; L = +2.9 nanoseconds; M = +3.5 nanoseconds; 
-
N = +4.2 nanoseconds. The absence of a letter will indicate the 
single shot uncertainty of J. 
C. This column gives the arithmetic mean of the feedback 
calibration return through the ·entire lunar ranging system as 
recorded by the system teletype during the actual lunar ranging. 
D. This column shows the value of ELCOR which has been 
determined by subtracting K' and adding 13.9 nsec to the average 
in Column C. The units have been changed to tenths of nanoseconds 
and a minus sign added to coincide with how this additive constant 
appears on the preliminary data cards . . Letters A,B,C,D, follow 
the corrected calibration where: A = !200 picoseconds; B = !400 
picoseconds; C = !600 picoseconds; D = + 1000 picoseconds; and 
E =:1.0-1.5 nanoseconds. 
Calib. Oct. 1975 
31000F 
V=2900 
Disc. = 5. 0 A B C D 
Int. = 5 
G = 2 
F = 0.4 
282 66.5 K 80.9B -794B 
283 66.9 L 80.9A -794A 
284 66.7 L 81.3A -798A 
285 66.6 L 81.2A - 797A 
286 66.5 M 80.7A -792A 
287 66.3 M 80.8A -793A 
288 66.4 L 82.9A -814A 
289 65 . 7 
290 64.6 M B2.0B -B05B 
291 67.2 M B2.1B -B06B 
292 67.4 K Bl.3B - 79BB 
293 66.0 N Bl.BA -B03A 
294 66.8 L Bl.3B -79BB 
295 66.B 
296 67.3 L Bl.9B -B04B 
297 67.1 
298 67.0 
299 67.0 L Bl.4A -799A 
300 67.0 M Bl.0A -795A 
301 67.0 L Bl.7A -802A 
302 67.0 K 81.0A -795A 
303 6B.l L BO.8A -793A 
Nov. Ca1ib. 1975 
31000F 
V= 2900 
Disc. = 5.0 A B C D 
nt. = 5 
G = 2.0 
f = 0.4 
310 M 81.3B -798B 
311 66.2 K 81.4A -799A 
312 
313 
314 
315 66.7 N 81.4A -799A 
316 66.2 K 81.5B -800B 
317 66.3 
318 67.2 L 81.7A -802A 
319 66.6 M 81.1B -796B 
320 66.6 M 82.0A -805A 
321 66.1 L 81.1A -796A 
322 66.8 M 80.7B -792B 
323 66.4 
324 67.0 
325 66.3 M 82.1A -806A 
326 65.5 
327 65.8 L 81.1A -796A 
328 65.8 
329 65.9 
330 66.5 
331 65.0 
332 
333 
Ca1ib . Dec. 1975 
31000F 
V=2900 
Disc.=5.0 
Int.=5 
G=2.0 
£=0.4 
A B C D 
343 66.4 J 80.7B -792B 
344 65 . 7 K 81.3A -798A 
345 65.5 L 80.8A -793A 
346 63 . 2 
347 66.4 M 81.1A -: 796A 
348 66.0 L 81.8B - 803B 
349 66.4 M 81.5B -800B 
350 67.4 
351 66.0 M 81.0B - 795B 
352 66.1 
353 66.6 81.1B -796B 
354 65.9 
355 
356 
357 
358 
359 
360 66.3 N 80.6A -791A 
361 65 . 8 L 81.5A -800A 
Ca1ib. Jan. 1976 
31000F 
V=2900 
Disc.=5.0 A B C D 
Int.=5 
G= 2.0 
£=0.4 
6 66.1 M 80.8A -793B 
7 
8 66.6 
9 
10 65.4 M 80.9B -794B 
11 66.2 L 8I.5B -800B 
12 M 81.2A -797A 
13 L 80.9A -794A 
14 68.4 M 8I.1B -796B 
15 67.3 L 8I.1A -796A 
16 67.3 L 82.1A -806A 
17 67.0 N 8I.8A -803A 
18 67.0 M 82.2A -807A 
19 N -805C 
20 66.4 
21 66.9 
22 66.7 M 82.1B -806B 
23 65.4 M 81.4A -799A 
24 65.8 L 82.3B -808B 
25 66.0 
26 
27 67.3 M 81.5A -800A 
28 66.2 M 81.0B -795B 
1. 
